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Scientific and Technical Objectives 
The overall objective of this research is to elucidate the mechanisms for the metal-like 
conductivity of Geobacter sulfurreducens pili in order understand this novel biological 
phenomenon and to provide information for optimizing practical applications of pili or 
pili mimetics.  Specific short-term objectives are to: 1) investigate the mechanisms 
underlying metal-like conductivity; 2) develop a structural understanding of the pili to 
probe the conduction mechanism at a molecular level; and 3) identify strategies for 
increasing the conductance of pili.   
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Work Plan 
 
  

 
 
 

 
   

  
 

 

   
  

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
Major Problems 
None 
 
Technology Transfer 
None yet, but structural information related to pili conductivity is likely to lead to 
patentable synthetic designs of pili, with enhanced conductivity. 
 
Foreign Collaborations and Supported Foreign Nationals 
Nikhil Malvankar is the primary postdoctoral researcher working on this project. 
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Presentations at Scientific Meetings: 
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*Nikhil S. Malvankar, Madeline Vargas, Mark T. Tuominen, Derek R. Lovley. Discovery 
of nanostructured natural organic metals with applications for fuel cells, transistors and 
supercapacitors. International Conference on Science and Technology of Synthetic 
Metals (ICSM), Atlanta, Georgia, 8-13 July 2012. 
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electron transport and interspecies electron transfer. International Society of Microbial 
Ecology (ISME), Copenhagen, Denmark, 19-24 August 2012. 

Nikhil S. Malvankar, Gary M. King and Derek R. Lovley. Direct measurements of 
conductivity in marine sediments suggest long-range electron transport via minerals 
rather than microbial nanowires. International Society of Microbial Ecology (ISME), 
Copenhagen, Denmark, 19-24 August 2012. 
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F. Patents 
None 



 
G. Awards/Honors 
mBio paper was featured as an ‘editors pick” 
 
XI. Award Participants 
Nikhil S. Malvankar 
Derek R. Lovley 
 




